CLAIMS: 



1. A method of measuring the value of an electrical power parameter, such as Apparent 
Power or Power Factor, of an electrical power signal, the method comprising: 

calculating a &st instantaneous power component as the product of an instantaneous 
voltage signal of the electrical power signal and an instantaneous current/signal of the 
electrical power signal; 

carrying out a relative phase shift between the instantaneous ypftage signal and the 
instantaneous current signal; 

calculating a second instantaneous power component as^e product of the relatively 
phase-shifted instantaneous voltage and mstantaneous current signals; 

RMS averaging each of the first and second power components to determine their 
respective magnitudes; and / 

using both of the calculated magnitudes t9/determine the value of the electrical 
power parameter. 



2. A method according to Claim 1, wherefid the step of carrying out a relative phase shift 
comprises phase shifting the instantaneous voltage of the electrical power signal prior to 

3. A method according to Claim 1 or 2, wherein the step of carrying out a relative phase 
shift comprises carrying out a relative phase shift of 90 degrees. 

4. A method according^to any preceding claim, fiirther comprising determining the Apparent 
Power of the electrical power signal by calculating the square root of the sum of the 

5. A method/according to any preceding claim, further comprising measuring the mean value 
of the /first instantaneous power component to determine the Active Power of the 



r 

electncal power signal. 



6. /K method according to Claim 5 as dependent on Claim 4, fiirther comprising: 
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calculating the ratio of measured Active Power of the electrical power signal to the 
measured Apparent Power of the electrical power signal, the value of the ratio bejiig the 
Power Factor of the electrical power signal. 



5 7. A method according to Claim 5 or 6, further comprising integrating the Active Power 
value over time to determine the Energy Consumption of the electrical power signal. 
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8. A method according to any preceding claim, further comprising nieasuring the mean value 
of the second instantaneous power component to determine /he Reactive Power of the 
electrical system. 



m 
o 



m 
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9. A method according to any preceding claim, further .comprising filtering at least one of 
the instantaneous voltage or instantaneous current/^ignals of the electrical power signal, 
prior to their use in the calculating steps. 



10. A method according to Claim 9, wheiein the filtering step results in the fundamental 
frequency component of at least one of^^he^* instantaneous voltage or instantaneous current 
signals being obtained. 

/ 

11. A method according to Claim 9' or 10, wherein the filtering step results in at least one of 
the harmonic firequency components of at least one of the instantaneous voltage or 




instantaneous current sign^s being obtained. 
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12. A method according to Claim 9, wherein the filtering step comprises: 

filtering ^'^instantaneous voltage signal to obtain its fundamental firequency 
components; and 

using the filtered instantaneous voltage signal and the unfiltered instantaneous current 
signal tQ'^easure a Network Delivered Power Parameter. 



30 13. A method according to Claim 9 or 12, wherein the filtering step comprises: 

filtering the mstantaneous voltage signal to obtain its fundamental firequency 
components; 
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filtering the uStaataneous cvirrent signal to obtain at least one of its hamapnic 
fi"equency components; and 

using the filtered signals to determine a Current Distortion Power Parameter 



14. A method according to Claim 9, 12 or 13, wherein the filtering step comprises 

filtering the instantaneous voltage signal to obtain at least/)ne of its harmonic 

fi-equency components; 

filtering the instantaneous current signal to obtain/lts fimdamental fi-equency 

components; and 

using the filtered signals to determine a Voltage Di^ortion Power Parameter. 



15. A method according to Claim 9 or any of Cla^s 12 to 14, wherein the filtering step 
comprises: 

filtering the instantaneous voiQige signal to obtam at least one of its harmonic 



fi-equency components; 

filtering the instantaneous ci 
fi*equency components; and 

using the filtered signals to j 



rr^t signal to obtain at least one of its harmonic 
Harmonic Apparent Power Parameter. 



16. A method according to amy of Claims 12 to 15, fiirther comprismg comparing the 
Delivered Power Parameter, the Harmonic Apparent Power Parameter, the Voltage 
Distortion Power Pairameter, or the Current Distortion Power Parameter with another 
power parameter determined by the method to produce a dimensionless figure of merit 
representative oj the waveform distortion produced, in the electrical power signal, by a 
load to whichythe electrical power signal is supplied. 

17. A method/according to any of Claims 9 to 16, fiirther comprising: providing two or more 
differeni types of fiUering; and selecting between these different types of filtering to obtain 
two or more different electrical power parameters. 



18. method according to any preceding claim, wherein: 

the electrical power signal is a multiple-phase signal; 
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the calculating steps comprise: calculating a single first instantaneous pow^r 



component for each of the multiple phases; summing the single first instantaneous 
components together; calculating a single second instantaneous power compc^nent for 
each of the multiple phases; and summing the single second instantaneous components 
together; and / 

the RMS averaging step comprises: averaging the summed first instantaneous power 
components and the summed second mstantaneous components; ^d combming them 
together to provide the first and second averaged instantaneous power components. 



19. A method according to Claim 18, wherein the electrical/power signal comprises an 
unbalanced multiple-phase signal. 

20. A method according to Claim 18, wher^n^ the ^electrical power signal comprises a 
balanced multiple-phase signal. 



21, A method according to any of Claims 18 t< 
phase signal into a phase sequence for u^i^ 
power network. 



), fiirther comprising resolving the multiple- 
ig the effect of a load on an electric 



22, A method according to Claim 21< wherein the phase sequence comprises a positive-phase 
sequence in order to obtain admeasure representative of the power generated at a source 
of the electrical power sig 



23. A method according to Claim 21 or 22, wherein the phase sequence comprises negative 
and zero-phase sciences in order to obtain a measure representative of the power 
converted in theioad. 



24. A method according to Claim 23 as dependent on Claim 22, wherein the positive, the 
negative ind the zero-phase sequences are used to obtain a measure representative of the 
power/Used by the load. 
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25. A method according to any of Claims 21 to 24, wherein the resolving step is operati^y 
selectable by a user. 



26. A method according to any preceding claim, further comprising converting the 
instantaneous current signal of the electrical power signal into a proportional voltage 
representation signal for use in the calculating and averaging steps. 



27. A method according to Claim 1, further comprising converting ihe instantaneous voltage 
and instantaneous current signals of the electrical power sigMl into frequency spectra, and 
wherein the calculating and averaging steps are implemented in the frequency domain 
with equivalent frequency spectra processing steps. 



28. A method of measuring a power parameter sucl/as Apparent Power or Power Factor, of 
an electrical power signal, the metho j Ico^prising converting measured instantaneous 

:i rical power signal into the frequency domain and 



voltage and current signals of the eleci 
carrying out frequency spectrum analys 





the signals to derive the power parameter. 



29. A method of Claim 28, further copipri|Sidgr6arrying out a relative phase-shift between the 
instantaneous voltage signal aiKl the instantaneous current signal; and converting the 
relatively phase-shifted inst^aneous voltage and current signals into the frequency 
domain for use in the frequency spectrum analysis. 



30. A method of Claim 28, further comprising: carrying out a relative phase-shift between the 
instantaneous voltage signal and the instantaneous current signal in the frequency domain 
for use in the frequency spectrum analysis. 



31. A method of^Claim 29 or 30, wherein the frequency spectrum analysis involves carrying 
out a first convolution of the frequency spectra associated with the instantaneous voltage 
and curre^ signals, a second convolution of the frequency spectra associated with the 
phase-smfted instantaneous voltage and current signals, and combining the results of the 
first and second convolutions. 
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32. A method of measuring the value of an electrical power parameter, such as Apparent 
Power or Power Factor, of an electrical power signal, the method comprising: 

converting an instantaneous voltage signal of the electrical power signal /and an 
instantaneous current signal of the electrical power signal from the time domain into the 
frequency domain as frequency spectra; / 

calculating a first instantaneous power spectrum as the convolution/bf the frequency 
spectra of the instantaneous voltage signal and the instantaneous current signal; 

carrying out a relative phase shift between the instantaneousyvoltage signal and the 
instantaneous current signal in the time domain; 

calculating a second instantaneous power spectrum afs the convolution of the 
frequency spectra of the relatively phase-shifted instantaneous voltage and current signals; 
combining each of the first and second power spectra to determine the value of the 



electrical power parameter. 



33. A method of Claims 31 or 32, whe 
Apparent Power and the combining st^p 
sum of the squares of the frequency cornoi) 



34. A method of any of Claims 29 to 3. 

itive 



3^ 



en the^ electrical power parameter comprises 
comprises determining the square root of the 
inents of the first and second power spectra. 



\/hei:ein the 



iifthe step of carrying out a relative phase 
shift comprises carrying out a relative pHase shift of 90 degrees. 
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35. A method according to any of Claims 28 to 34, ftirther comprising filtering at least one of 
the instantaneous voltage or instantaneous current signals of the electrical power signal, in 
the frequency domain 0/ prior to the conversion of the at least one signal into the 
frequency domain. 



36. A method according to Claim 35, wherein the filtering step results in the fundamental 
frequency compbnent of the electrical power signal being obtained. 

/ 

30 37. A method^according to Claim 35 or 36, wherein the filtering step results in at least one of 
the harmonic frequency components of the electrical power signal being obtained. 
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38. A method of measuring an electrical power parameter such as Apparent Power or Pow^r 

Factor, of an electrical power signal, the method comprising: 

filtering at least one of an instantaneous voltage signal or an instantaneou^current 

signal of the electrical power signal; 

using the filtered instantaneous voltage or current signal m: / 
calculating first and second instantaneous power components as/^e respective 

products of non phase-shifted/phase-shifted, instantaneous voltage/^d instantaneous 

current signals; 

RMS averaging each of the first and second instantaneou3^ power components to 
determine their respective magnitudes; and 

using the calculated magnitudes to determine the ^ue of the electrical power 
parameter. 



39. A method according to Claim 38, wherein the filtering step results in the fiindamental 
firequency component of at least one of thef iiktantaneous voltage or instantaneous current 



signals being obtained. 

A 



V 



40. A method according to Claim 38 or 39, wfte^dn ttfe filtering step results in at least one of 



y , jvfie ;em me nltennf 
/ofjatMeast one of 



the harmonic frequency component^^of |atHeast one of the instantaneous voltage or 
instantaneous current signals being/obtained. 



41 . A method according to Claini/38, wherein the filtering step comprises: 

filtering the instantaneous voltage signal to obtain its fiindamental frequency 
components; and 

using the filtered^nstantaneous voltage signal and the unfiltered instantaneous current 
signal to measure aa)elivered Power Parameter frequency spectrum. 



42. A method ac^rding to Claim 38 or 41, wherein the filtering step comprises: 

filtering the instantaneous voltage signal to obtain its fimdamental frequency 
components; 

tering the instantaneous current signal to obtain at least one of its harmonic 
frequency components; and 
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using the filtered signals to determine a Current Distortion Power Parameter. 



43. A method according to Claim 38, 41 or 42, wherein the filtering step cona[prises: 

filtering the instantaneous voltage signal to obtain at least o^e of its harmonic 
firequency components; 

fihering the instantaneous current signal to obtain its/fiindamental fi'equency 
components; and 

using the filtered signals to determine a Voltage Distor^on Power Parameter. 

44. A method according to Claim 38 or any of Claims /I to 43, wherein the filtering step 
comprises: 

filtering the instantaneous voltage signal /o obtain at least one of its harmonic 
fi-equency components; A 

filtering the instantaneous curren si^al to obtain at least one of its harmonic 
firequency components; and A 

using the filtered signals to detenpi le a Harmonic Apparent Power Parameter. 

45. A method according to Claim 4^1 or 42, fiirther comprising comparing the Delivered 
Power Parameter, the Harmonic Apparent Power Parameter, the Voltage Distortion 
Power Parameter, or the /Current Distortion Power Parameter with another power 
parameter determined by the method to produce a dimensionless figure of merit 
representative of the waveform distortion produced, in the electrical power signal, by a 
load to which the electrical power signal is suppUed. 



46. A method according to any of Claims 38 to 45, fiirther comprising: providing two or more 
diflferent types of fihering; and selecting between these different types of filtering to obtain 
two or more different electrical power parameters. 



47. A method of measuring a power quantity such as Apparent Power or Power Factor, of a 
multiple-phase electrical power signal, the method comprising: 
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resolving the multiple-phase signal into a phase sequence for use in estabhshing the 
eflfect on the electrical power signal of a load to which the electrical power sigMl is 
suppUed; / 

using the phase sequence in: / 

calculating first and second instantaneous power components as/me respective 
products of non phase-shifted/phase-shifted, instantaneous voltage y^d instantaneous 
current signals; and / 

RMS averaging each of the first and second power compoiients to determine their 
respective magnitudes; and / 

using the calculated magnitudes to determine the value of the electrical power 
parameter. 



48. A method according to Claim 47, wherein 
sequence in order to obtain a measure 
of the electrical power signal. 



i phase sequence comprises a positive phase 



repijes^ative of the power generated at a source 



49, A method according to Claim 47 or 4^\^|a&'ein/the phase sequence comprises negative 
and zero phase sequences in order to qbtam a measure representative of the power 
generated in the load. 



50. A method according to Cbum 49 as dependent on Claim 48, wherein the positive, the 
negative and the zero-p^ase sequences are used to obtain a measure representative of the 
power used by the loa 

51. A method according to any of Claims 47 to 50, wherein the resolving step is operatively 
selectable by A user. 



52. A method according to any of Claims 47 to 51, wherein the electrical power signal 
comprises an unbalanced multiple-phase power signal. 
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53. A method according to any preceding claim, fixrther comprising sampling ihe 
instantaneous voltage and instantaneous current signals to obtain a digital representation 
thereof and usmg the digital representations in the subsequent processing steps. 

54. A method according to any preceding claim, wherein the electrical' power signal 
comprises a non-sinusoidal waveform signal. / 



55. A power meter for measuring the value of an electrical power p^?Mieter such as Apparent 
Power or Power Factor, of an electrical power signal, the meter being arranged to 
implement a method according to any preceding claim. 



56. An electrical power meter for measuring the value of/an electrical power parameter, such 
as Apparent Power or Power Factor, of an electric^ power signal, the meter comprising: 

means for calculating a first instantj Lneous-^ower component as the product of an 
instantaneous voltage signal of the elect icaKpower signal and an instantaneous current 
signal of the electrical power signal; / 

means for implementing a relative"^ pha:^ shift between the instantaneous voltage 
signal and the instantaneous current s^ign^ 

means for calculating a second instan\3neous power component as the product of the 
relatively phase-shifted instantaneous voltage and instantaneous current signals; 

mean for RMS averaging each of the first and second power components to 
determine their respectiveymagnitudes; and 

means for using the calculated magnitudes to determine the value of the electrical 
power parameter. 



57. A power meter ykccording to Claim 56, wherein the phase shifting means shifts the 
instantaneous voltage signal of the electrical power signal by 90 degrees prior to the 



calculating means calculating the second instantaneous power component. 



58. A power meter accordmg to Claim 56 or 57, further comprising a step-down voltage 
means/for stepping down the instantaneous voltage signal of the electrical power signal to 
a level suitable for measurement by the meter. 
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59. A power meter according to any of Claims 56 to 58, further comprisine^a^nversion 
means for converting the instantaneous current signal of the electricalpower signal to a 
representative voltage. 

60. A power meter according to any of Claims 56 to 59, the meter being arranged to calculate 
several different power parameters /andM\^^ comprising means for selectively 
displaying information regarding th^ values of the calculated power parameters 



61. A power meter according to any of Claims 56 to 60, further comprising means for 
sampling the instantaneous voltage and instantaneous current signals to obtain a digital 
representatipriihereof and means for using the digital representations in the subsequent 
processing steps. 
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